Core and periphery functionalized dendrimers for transition metal catalysis; a covalent and a non-covalent approach.
Dendrimers are well-defined hyperbranched macromolecules with characteristic globular structures for the larger systems. The recent impressive strides in synthetic procedures increased the accessibility of functionalized dendrimers at a practicable scale, resulting in a rapid development of dendrimer chemistry. Dendrimers have inspired many chemists to develop new materials and several applications have been explored, catalysis being one of them. The position of the catalytic site(s) as well as the spatial separation of the catalysts within the dendritic framework is of crucial importance. Dendrimers that are functionalized with transition metals in the core can potentially mimic properties of enzymes, their efficient natural counterparts, whereas the surface-functionalized systems have been proposed to fill the gap between homogeneous and heterogeneous catalysis. We prepared both core- and periphery-functionalized dendritic catalysts that are sufficiently large to enable separation by modern nanofiltration techniques. Here we review our recent findings using these promising novel transition metal-functionalized dendrimers as catalysts in several reactions. We will discuss some of the consequences of the architecturally different systems that have been studied and will elaborate on a novel non-covalent strategy of dendrimer functionalization.